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CHAPTER

1.9

MAGNETICALLY COUPLED CIRCUITS

Statement for Q.1-2:

In the circuit of fig. P1.9.1-2 i, =4sin 2¢ A, and
i, =0.

2 1H ?
§ 3
vy 2H % § 1H 2
o o
Fig. P1.9.1-2

v1=?

(A) —16cos 2t V
(C) 4cos2t V

av2=?

(A)2cos 2t V
(C) 8cos 2t V

Statement for Q.3-4:

Consider the circuit shown in Fig. P1.9.3-4

-

51

(B) 16cos 2t V
(D) -4 cos 2t V

(B) —2cos 2t V
(D) —8cos 2t V

o
+

U1

3H

3H
Oy

§

Fig. P1.9.5-6

Bl 1f i =0 and i, =2sin 4¢ A, the voltage v, is

(A) 24 cos 4t V
(C) 15cos 4t 'V

(B) 24 cos 4t V
(D) -15cos 4t 'V

M Ifi=e®V and i, =0, the voltage v, is
(A) -6e* V (B) 6e* V

(C) 15>V (D) -15e* V

Statement for Q.5-6:
Consider the circuit shown in fig. P19.5-6

i i
Ly 2

[ 2H o
+ +
$ %
vy 2H 3 § 3H Uy
o o
Fig. P1.9.5-6

B If current i, = 3cos 4t A and i, =0, then voltage v, and

v, are

(A) v, =-24sin4tV, v,=-24sin4tV
(B) v, =24sin 4t V, v, =—36sin 4t V
(C) v, =15sin 4¢ V, v, =sin 4t V

(D) v, =-15sin4tV, v,=-sin4tV

A 1f current i, =0 and i, =4sin 3t A, then voltage v, and

v, are

(A) v, =24cos 3t V, v, =36¢os 3t V
(B) v, =24cos 3t V, v, =—36cos 3t V
(C) v, =—24cos 3t V, v,=36cos3tV

(D) v, =—24cos 3t V, v, =-36c¢cos 3tV



Statement for Q.7-8: L,=?

@
In the circuit shown in fig. P1.9.7-8, i, =3cos 3¢ A 36H
and i2:4sin3tA. A Loy .:)1H
LA <2
$ 1H ? 14H
s
o 2H 3 § 2Ho Fig. P1.9.12
(A)4 H (B)6 H
° ° (© 7TH (D)0 H
Fig. P1.9.7-8
vl = ? Leq = ?
(A) 6(—2cos t+3sint) V (B) 6(2cos t+3sint) V ®
4H
(C) -6(2cos t+3sint) V (D) 6(2cos t—3sint) V L
ﬂ» :) 2H
ﬂ v, =? 2H
(A) 3(8cos 3t —3sint) V (B) 6(2cos t + 3sint) V o
(C) 3(8cos 3t + 3sin 3t) V (D) 6(2cost—3sint) V Fig. P1.9.13
Statement for Q.9-10: A)2H (B)4 H
In the circuit shown in fig. P1.9.9-10, i, =5sin 3t A (C)6 H (D) 8 H
and i, =3cos 3t A _o
A, oy Leq o ° 4H
[« 3H O
+ +
t3R3 . 3 § ,
g 4H 6
S =
o
° . ° Fig. P1.9.14
Fig. P1.9.9-10
Ao, =2 (A) 8 H (B) 6 H
(A)9(5cos 3t+3sin3H) V. (B)9(5cos 3t —-3sin 3t) V (C)4 H D)2 H
(C)9(4cos 3t+5sin 3t) V. (D) 9(5cos 3¢t —3sin 3t) V
L,=?
_9 ° 2H
Uy = [
(A) 9(—4sin 3t +5cos 3t) V. (B) 9(4sin 3t —5cos 3t) V Ly ,u 3 g -
—>
(C) 9(-4sin 3t -5cos3t) V. (D) 9(4sin 3t +5cos 3t) V N
(o}
In the circuit shown in fig. P1.9.11 if current Fig. P1.9.15
i, =5cos (500¢ —20°) mA and i, =20 cos (500¢ —20°) mA,
the total energy stored in system at ¢ =0 is A) 04 H B)2H
iy A (C)12 H (D)6 H
° £=0.6] °
§ 3 The equivalent inductance of a pair of a coupled
vy 2-5H§ 04H v inductor in various configuration are
(a) 7 H after series adding connection
° ° (b) 1.8 H after series opposing connection
Fig. P1.9.11
(c) 0.5 H after parallel connection with dotted
(A) 151.14 pd (B) 45.24 pd terminal connected together.
(C) 249.44 pJ (D) 143.46 pd
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The value of L, , L, and M are
(A)3H,16H,12H (B)16H,3H,14 H

(C)3.7H,07H,13H D)2H,3H,3H

mLeq=?

Fig. P1.9.20
A 1H B)2H
(C)3H (D)4 H
21
4H ®3H
m2H
2H
Fig. P1.9.21
41 49
A)—H B)—H
(A) : (B) :
51 39
C)—H D)—H
© 5 (D) 5

17 B
° 2H
§ %
Loy 4H§ §2H
(o]
Fig. P1.9.17
(A) 0.2 H (B)1H
(C) 04 H (D)2 H
18 A
° 3H
{'\
Loy 5H§ §3H
L]
(o]
Fig. P1.9.18
(A)1H B)2 H
(C)3H (D)4 H

Statement for Q.22-24:

In the network of fig. P1.9.19 following terminal are Consider the circuit shown in fig. P1.9.22-24.

connected together 0A
(i) none (ii) A to B
oB
(1i1) B to C (iv) A to C o e4H
2H 6 A me 3HE  150A m6H
ao YN0 A 20 H c
(d
2H 5H
4H
3H (: B ° oD
5H Fig. P1.9.22-24
bo ° r&vli\ oC m The voltage V,, of terminal AD is
Fig. P1.9.19 (A) 60 V (B) 60 V
(C) 180 V (D) 240 V

The correct match for equivalent induction seen at

terminal a — b is The voltage vy, of terminal BD is

6) (ii) (iii) (v) (A) 45 V (B) 33V
A) 1H 0.875 H 0.6 H 0.75 H (C) 69V (D) 105 V
B) 13 H 0.875 H 0.6 H 0.75 H
® P28 The voltage Vo of terminal CD is
(C) 13 H 7.375 H 66 H 24375 H (A) 30 V B) 0V
M) 1H 7.375 H 66 H 24375 H (C) 36V (D) 36 V
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BE In the circuit of fig. P1.9.33 the ©=2 rad/s. The

resonance occurs when C is

I
° Il 2H
Z 2H§ §2H §4Q
o]
Fig. P1.9.33
A 1F (B) L F
(C)LF D)L F

m In the circuit of fig. P1.9.34, the voltage gain is zero
at o= 333.33 rad/s. The value of C is

20 Q 0.09H 40 Q
AN—§ s— AW
0.12H 0.27H N
Vin (E) 2F == v,
T° |
Fig. P1.9.34
(A) 100 uF (B) 75 uF
(C) 50 uF (D) 25 uF

m In the circuit of fig. P1.9.35 at o= 333.33 rad/s, the
voltage gain v,,,/v,, is zero. The value of C is
C

40 Q

k=0.5|

3 R

0.12H ; 027TH 200 Vo

Fig. P1.9.35
(A) 3.33 mF (B) 33.33 mF
(C) 3.33 uF (D) 33.33 uF

m The Thevenin equivalent at terminal ab for the
network shown in fig. P1.9.36 is

60 Q
ao A%
1:4
o O
20 Qg % H g <ﬁ>201x
"
bo
Fig. P1.9.36
(A)6V,10Q B)Y6V,4Q
C©)0V, 40 M) OV, 10Q

In the circuit of fig. P1.9.37 the maximum power

delivered to R, is

10Q
A AAY
1: 4
o O
RNCHIE| I T
Fig. P1.9.37
(A) 250 W (B) 200 W
(C) 150 W (D) 100 W

m The average power delivered to the 8 Q load in the
circuit of fig. P1.9.38 is

300 Q I, I,
AN == ==
5:1
+ (@ o +
50V, g CE’) -0.04V, \ § H § 8Q gvz
Fig. P1.9.38
(A) 8 W (B) 1.25 kW
(C) 625 kW (D) 2.50 kW

m In the circuit of fig. P1.9.39 the ideal source supplies
1000 W, half of which is delivered to the 100 Q load. The

value of ¢ and b are
40 250

A'A% A'A%

VAN e =
Mes
VAN e =
e

100V,,, C:D g 100 Q

Fig. P1.9.39
(A) 6, 0.47 (B) 5, 0.89
(C) 0.89, 5 (D) 0.47, 6
m 1,=?
25Q I, 2Q
'A% =AMV
3:1 4:3
® O ® @
S ORI i: g 3o
Fig. P1.9.40

(A) 1.65 A,
(C) 0.66 A,

(B) 0.18 A,
(D) 5.90 A,



sz?

50 Q
MAN
40 Q
AN
5:2
o +
0v.n. () 3f  waZv,
. -
Fig. P1.9.41
(A) 12.31 V (B) 12.31 V
(C) 9.231 V (D) 9.231 V

The power being dissipated in 400 Q resistor is

10 40
1:2 1: 5
® O ® O
10V, H 4SQ§ §H§ §4OOQ
Fig. P1.9.42
(A) 3 W B)6 W
C)9wW (D) 12 W
1=
80 100
AMA— : I— MW
10020° V (9 H gjs
=~ it
T
Fig. P1.9.43
(A) 19214574° A (B) 2931459.4° A
(C) 1.682436° A (D) 1.79243.6° A
Zin =
J16 60 240 60
o— YN AAA——
Z_i'; 10

(A) 46.3 + j6.8Q
(C) 10.8 + j9.6 Q

Fig. P1.9.44

(B) 432.1+ j096 O
(D) 6154 + j0.38 Q

SOLUTIONS

1.B) v, 2% 1% 99 _jgcos9s v
dt  ~dt  dt
2.© v, -0 % D dh _geosnrv
3. B) v =3% g% __ 39 __oycqurv
dt ° dt dt
4. v, 4% _gdh _ gdh g ooy
dt  dt dt
5. (M) v 2% 9% _odh _ o4gngrv
dt T dt  dt
v, =— d‘2+ dh b _ 94ginar v
dt  ~dt  dt
6. D) v, 2% 9% __gdb__g4.i5y
dt = dt dt
_3dh 9 dh _ gdh_ ggiicay
dt  ~ dt dt
7. (A) v, =2 T 1 e
dt  dt
=-18sin¢t+12cost=6(2cost—-3sint) V
8. (A) v, =23 1%
a

=24cos 3t —9sin 3t =3(8 cos 3t —3sin 31) V

9. (A) v, =33 _39h
dt = dt

=45 cos 3t +27 sin 3t =9 (5 cos 3¢t + 3sin 3t) V

%4_3%
dt dt
=36sin 3t +45cos 3t =9(4sin 3t +5cos 3t) V

10. (D) v, =—4

11. (A) W =% Li’+ % L,i2 + Mi,i,

At t=0, i, =4cos (-20°) =4.7 mA
i, =20 cos (—20°) =18.8 mA ,
M =06+v25x04=0.6

_ %(2.5)(4.7)2 N %(0.4)(18.8)2 1 0.6(47)(18.8)
=151.3

12. () L, =L +L,+2M =7 H
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18. (A) L, =L +L,~2M =4+2-2x2=2H 22. (C) v,, —20 X684, 415D g5y

dt
LL,-M?> 24-16
14. (C) L, =22 = -4 H d(1st)  deé(t) . d(6t
© L= L oM “6+4-8 23. (B) v,, 3 2158 | 4 A6 5 d(6) g5y
t dt dt
LL,-M*> 8-4
15. (A) L, == - =04 H . dey
“ L+L,+2M 6+4 24. © veg=-6—7—=-36V
= _ — 2472
16. (C) L, + L, +2M =7, L, + L, —~2M =18 95, (B)Z:ZH+@M
= L +L,=44, M=13 2
Ll =M LL,-13*=05x18 (50)2(1j
L +L,-2M 4 1 5
=4+ j(50) o L—
L,L, =259, (L, — L,)* =44 -4 x 259 =9 5+ (50)
L —L,=3 L =37, L,=07 ,
=477+ j115Q
M? 4
17. D) L, =Ly -—— =4 —5 =2 H 26. (B) V, = j (0.8)10(12 £0) — j (02)(10)(2 £0)
2
+[3 + j(05)(10)] (12 £0 + 2 £0)
18. B L, - I, _zl% s _%:2 H =9.6 + j21.6 =26.64./66.04° V
2

27. (A) [j(100m) (2) + 1011, + j(1007)(0.4) (2 £0) =0
= I,=-04-j00064,

(A)
° V, =101, = -4 — j0.064
2 3y —4/-179.1°
— = v, =4cos (1007t —1791°) V
5H 2H
N 28. (B) 30./30°=1(—j6 + j8 — j4 + j12 — j4 + 10)

19.

Fig. 5.1.9.19 = 1=3923% 957 joo4s
20. (D) V,, =1sI + 1sI =2sI (10 +j6)
V., =2sI +1sI —2sI =sl, V, =1(j12 - j4 +10)
V,,=3sI —2sI =sI =(257 - j0.043)(10 + 8 )
VL — VLl + VL2 + VL3 —4s] = Leq =4 H =26.067 + ]2014 =329,377°V
21. (B) Let I, be the current through 4 H inductor and 29. (A)
J 20 20

I, and I, be the current through 3 H, and 2 H inductor ” AN AN
respectively Ve
L=I,+1,,V,=V, 34—90“A<:_;> TN j4§ §j4 N (912430“V
3sl, + 3sl, =2sl, + 2sI, e
= 3,+1, =21, = 41I,=1, J

I 4 Fig. $1.9.29
= 12 :El N I3 :gll
V =4sl, + 3sI, +2sI, + 3sI, + 3s I g2+ gl =gl =3

TESIL TS, PSS, I8, TS L (ja+2), - jI, =-12./30° V

6s 2x 4s ]

=Tsl, +g11 5 I I, =-1.45 — j056,
V., =-21, =29 + j112
v-Bg 1 -Ynu L
5 “ 5 =31142112°V
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30. (D)
j10 8 j10
13R3
j18 20 — 10
Fig. S.1.9.30
Z, =10+ j8 + (_{14)(].10 +2 —]’6)
! jl14 + j10 +2 - j6
~112 + j1120

31. (C) Z,, =(-j6)II(Z,)
(12)*
(j30 + j5—j2 + 4)
(—j6)(052 + j15.7)

= " 2020 - j97Q
(~j6+052 + j15.7)

=052 + j157

Z, =j20 +

32. D) M =k\LL, , M? =160 x10"
2 2

Zin :JO‘)LI +%

Z, + joL,

332 -12
_ 250 10° x 2107 + (250 x10%)? x 160 x 10

2+ j10 + j x 250 x10° x 80 x10°
Z, =002+ j017Q

33. (D)
J
2C
Il
1l 22
v1<§> TN J4§ §j4 fz)gm
Fig. S.1.9.33
Vlz—&+j411+j2ﬁ12
2C
0=(4+4)I, + j242I,
I :_j\/§11
2201+ ))
£=;J+j4+ 2 ’:—J+_]SC+ZC—.]2C'
I, 2C 1+ 20
7 _—j+j8C+2C-j2C
in 2C
Im(Z,)=0 = —j+j8C—-j2C=0
= C=l
6
34, (A) 730 — 21 0, C =100 uF
S T 000C T "

20 Q 40 Q

AN AN
0.03H 0.18H
"
Vi" C:D 2 F== ‘]uut

T 0.09H <30 -

I3

1000C =T~

Fig. P1.9.34

35. (D) The & equivalent circuit of coupled coil is shown

in fig. S1.9.35

o M o o NN o
LL,—-M
t3R3 T )
L § §L2 = Lle—M§ éLle-M
' Ly-M L-M
(o] O o] O
Fig. $1.9.35
LL,-M* _ JL,L,(1- k%) _+0.12x027(105") 0927
M k 05
Output is zero if —2— + jCo=0
027w
C= # =33.33uF
0270 00

36. (C) Applying 1 V test source at ab terminal,

60 Q

MV

o

&,

WA @ —
nyne+

O
iL

Fig. S1.9.36

o]

V, =1V, I, :%:0.05 A V,=4V,

4=601,+20x005 = I,=005A
I, =I,+1, =I +4I,=025 A

RTH=%=4Q, Vi =0

in

37. (A) Impedance seen by R, =10 x 4* =160 Q
For maximum power R, =160Q, Z =10 Q

2
P, =( 100 j <10 =250 W

10 + 10
V. I, V.
38.(B) [, =2, 1, =2 - Yoy v,
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